Introduction
Hepatitis B virus (HBV) and hepatitis C virus (HCV) infections can result in acute and chronic hepatitis and are major public health problems in many parts of the world. Together they are thought to cause more than 1.4 million deaths per year worldwide, mostly due to chronic hepatitis sequelae such as liver cirrhosis and liver cancer [1] . In the World Health Organization (WHO) European Region, an estimated 1.8 per cent of adults are chronically infected with hepatitis B; moreover hepatitis C RNA (HCV RNA) prevalence is estimated to be 2.0 per cent. The eastern part of the Region is disproportionally affected, whereby two-thirds of those infected with HBV or HCV live outside of the European Union (EU) and European Free Trade Association [2] . Throughout the Region, there is evidence of high levels of HCV infection and to a lesser extent HBV infection in populations of people who inject drugs (PWID) [3] . Other notable transmission pathways for hepatitis B in Europe include sexual intercourse, both heterosexual and among men who have sex with men (MSM), and nosocomial transmission in some countries. Available epidemiological evidence on HBV and HCV in migrant populations suggests that in several European countries, many migrant groups are disproportionately affected [4, 5] . However, precise data on disease burden and changing trends are lacking in most countries [6] , and information on existing viral hepatitis surveillance systems and screening practices is not available at the regional level.
WHO defines public health surveillance as 'the continuous, systematic collection, analysis and interpretation of health-related data needed for the planning, implementation, and evaluation of public health practice' [7] . Surveillance of diseases and health conditions is important for guiding decision-making about how health systems should be configured at the subnational, national, regional and global levels. A key principle of surveillance is that the surveillance system should be designed to address the specific public health objectives at hand [8] . In the case of HBV and HCV, this principle suggests a need for surveillance systems with the capacity to capture and synthesise a complex array of data on disease transmission and progression. This is difficult, since both diseases manifest in ways that can make it highly challenging to track incidence, prevalence, morbidity, mortality and the impact of prevention and treatment interventions [9, 10] .
In 2006, the European Parliament directed the European Centre for Disease Prevention and Control (ECDC) to prioritise the harmonisation of viral hepatitis surveillance in the EU [11] . In the course of this work, ECDC conducted a survey in 2009 to gather information about various features of national surveillance systems in the EU and European Economic Area (EEA) such as the types of surveillance conducted and the types of data collected [12] . Information of this nature is valuable for interpreting surveillance findings and for assessing how surveillance systems can be further strengthened and harmonised. No comparable studies have been conducted to assess the characteristics of viral hepatitis surveillance systems and screening programmes in European countries outside of the EU/EEA.
The following paper presents findings from a survey conducted by the WHO Regional Office for Europe among mostly non-EU/EEA Member States in Central and Eastern Europe, including Central Asia.
Methods
In 2012, the WHO Regional Office for Europe conducted a survey on viral hepatitis surveillance in 17 non-EU/ EEA Member States comprising Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina*, Croatia, Kazakhstan, Kyrgyzstan, Moldova, Montenegro, Russia, Serbia, Tajikistan, the former Yugoslav Republic of Macedonia, Turkey, Ukraine and Uzbekistan. In addition, Bulgaria was included. These countries were selected because little is known about their current practices. In each country, the person recognised by WHO via the respective ministry of health as the governmental focal point for viral hepatitis surveillance was asked to complete the survey.
The survey consisted of 20 questions relating to HBV and HCV surveillance systems, case definitions and populations screened for hepatitis. Respondents also had the option of providing comments. The survey was developed in English by one of this paper's co-authors who, as a native Russian speaker, ensured correct translation of the questionnaire into Russian. Englishand Russian-language versions of the survey were distributed via email to the country focal points. Data collection took place between 1 July and 31 August 2012 and there was one reminder sent midway through the data collection period to increase the response rate.
For the purpose of this study, and with a secondary aim of comparing the findings from non-EU/EEA countries with the findings from the 2009 ECDC survey [12] , we selected 10 of the questions, which covered objectives and main features of viral hepatitis surveillance systems; types of data collected through viral hepatitis case reporting; and data linkages with the associated conditions and populations screened for HBV and HCV. For nine of the questions (which are further detailed in a table within the result section), respondents were instructed to tick check-boxes to indicate their answers. The tenth question asked 'Which of the following populations, if any, are screened for hepatitis?' and was followed by check-boxes for 18 options identified. These options and responses are also further detailed in a separate table in the results. One of these options was 'Other groups -please specify', and space was provided for respondents to report this information. Simple definitions of terms such as 'population-based surveillance' and 'active surveillance' were incorporated into survey questions. All survey responses were entered into Microsoft Excel and a descriptive analysis was performed.
Results

Respondents
Completed surveys were received from focal points in 10 of 18 countries as described in Table 1 . During the time of this study, all respondent countries were WHO European Region Member States, which were not part of the EU/EEA.
Surveillance objectives
All 10 survey respondents indicated that the objectives of HBV and HCV surveillance systems included monitoring trends and detecting outbreaks. Most stated that the goals were also to monitor changes in disease distribution (n=9 countries) and identify at-risk populations (n=8 for HBV; n=7 for HCV) ( Table 2 ). Fewer respondents reported planning and evaluating control measures (n=7 for HBV; n=6 for HCV), identifying research needs (n=3 for both diseases) and improving epidemiological knowledge as specific surveillance objectives (n=6). 
Table 2b
Hepatitis
Surveillance system characteristics
All 10 countries reported that their surveillance systems for HBV and HCV were mandatory rather than voluntary, and nine characterised the surveillance systems as passive rather than active (Table 2) . Surveillance systems in all 10 countries reportedly employed population-based methods, and in several countries there was risk group-based surveillance as well (n = 7 for HBV and n = 6 for HCV). The only country that reported carrying out sentinel surveillance was Tajikistan (for hepatitis C but not hepatitis B). All countries reported including acute HBV and HCV cases in surveillance, and all but two countries (Armenia and Azerbaijan) reported including chronic cases as well. Five respondents indicated that 'undefined' hepatitis cases were included in surveillance. Nine countries reported including 'confirmed' cases in surveillance, and three of those countries (Armenia, Croatia and Russia) also included 'probable' cases. 
Data collected
Most responding countries (n=9) collected case-based demographic data such as patient identifier, address, sex, occupation, and time and place of birth and epidemiological data (Table 2) . Among these, eight countries also collected laboratory results, and six clinical symptoms. Four countries collected data on the country in which infection was acquired, and two countries (Armenia and Moldova) collected information on the ethnic identity of infected individuals. Six countries reported collecting or linking to information about human immunodeficiency virus (HIV) coinfection and HBV/HCV coinfection, while smaller numbers of countries reported doing so for liver transplant (n = 3 for both diseases), liver cancer (n = 4 for both diseases) and hepatitis-associated mortality (n = 5 for both diseases).
Populations screened
All 10 countries reported screening blood and organ donors for both HBV and HCV (Table 3 ). All countries with the exception of Tajikistan reported screening pregnant women for HBV, and in six countries pregnant women were screened for HCV as well. Other populations screened in most countries included people living with HIV (n = 8 for HBV; n = 9 for HCV), haemodialysis patients (n = 9 for HBV; n = 8 for HCV), and exposed healthcare workers, emergency medical workers and public safety workers (n = 10 for HBV; n = 8 for HCV). Five countries reported screening PWID for both HBV and HCV. Only two countries reported screening inmates in closed settings (Croatia and Russia, for both diseases). One reported screening persons born in endemic areas (Moldova, for both HBV and HCV), and three, screening sexual contacts of infected persons (Armenia, Croatia and Russia, for both diseases). There were no countries in which sex workers or MSM were among the populations screened.
Discussion
This is the first survey that provides an overview of surveillance systems and screening programmes for viral hepatitis B and C in selected countries of the WHO European Region outside of the EU/EEA. Across the 10 countries that responded to our survey, common features of many national surveillance systems included mandatory surveillance, passive case-finding and the reporting of both acute and chronic HBV and HCV. The objectives of the surveillance systems were mostly similar among responding countries. There was considerable variation in the type and amount of data collected across countries; however, basic demographic, epidemiological and clinical data were reportedly collected in the majority of responding countries. Populations screened in most countries included blood and organ donors, pregnant women, people living with HIV, haemodialysis patients and people at risk of occupational exposure.
Similar to the ECDC's 2009 survey of HBV and HCV surveillance in EU/EEA countries, we found that chronic disease surveillance lagged behind acute disease surveillance [12] . This is unsurprising since the traditional focus of surveillance has been newly identified symptomatic patients. When WHO last published guidance on HBV surveillance, in 2003, that document addressed only acute viral hepatitis [13] . The importance of tracking chronic HBV and HCV infections is now more widely recognised due to increased awareness of the burden of disease and to the impact of better treatments on the long-term health of people with chronic HBV and HCV. However, it appears that surveillance systems in some WHO European Region Member States are not reflective of this transition.
Confirming the stage of HBV and HCV infection is known to be challenging. There is no robust marker of acute HCV infection, and for both HBV and HCV, a combination of serological and molecular tests are often required [10] . These can be less accessible in resource-limited settings. The 2009 ECDC survey showed that some EU/EEA countries were not able to differentiate between acute and chronic cases [12] , and this has remained an important problem in EU/ EEA countries subsequent to the implementation of the ECDC's regional surveillance programme, especially for HCV [14, 15] . Our survey did not ask directly if countries are able to distinguish effectively between acute and chronic infections and did not collect information on the case definitions used. The fact that five of 10 responding countries stated that their surveillance systems include undefined hepatitis cases indirectly suggests that countries' capacity to differentiate cases by disease stage may be limited and raises questions about the comparability and robustness of data across different WHO European Region Member States.
Case reporting is the core element of hepatitis surveillance, but it is known to provide a considerable underestimation of the true number of viral hepatitis cases [10] . Because viral hepatitis B and C infections are often asymptomatic, case reporting can be limited by testing practices and by lapses in the implementation of screening programmes. The hepatitis disease burden therefore can be assessed more accurately when case reporting is complemented by other sources of information including death registries, disease registries and serosurveys. Assessing the burden of disease from HBV and HCV is a highly complex undertaking. The most notable sequelae of chronic viral hepatitis -cirrhosis and liver cancer -are not exclusively attributable to HBV and HCV. At the same time, many people with HBV and HCV have comorbidities that might accelerate the development of complications of chronic infection [16, 17] . The incorporation of data on conditions and outcomes associated with HBV and HCV into national surveillance allows for better assessment of the burden of disease and of temporal trends at the national level. However, the logistics of pooling data from multiple sources such as cancer registries, other disease registries and death certificate records is challenging even in countries with well-resourced health systems. It is encouraging to see that HBV and HCV surveillance in some of our study countries appears to encompass the gathering of information on key associated conditions and outcomes. At the same time, however, study findings suggest that associated conditions are not being thoroughly documented in the study countries as a whole.
Despite the major role of injecting drug use as a driver of the ongoing HBV and HCV epidemics in Europe [5] , only half of the responding countries in our study reported having screening programmes for PWID. The 2009 ECDC survey indicated that a number of EU/EEA countries also lacked targeted screening programmes for PWID [12] . Across the 10 responding countries in our study, three other high-risk populations appeared to not be taken into account in many countries' screening efforts: inmates in closed settings, sex workers and MSM. A notable commonality among PWID, prison inmates, sex workers and MSM is that health systems often do not reflect their needs, in part because of the stigmatised nature of their activities. Our study findings raise the question of how this pattern might be impacting negatively on the response to HBV and HCV in some countries.
Furthermore, since our study did not ask respondents to provide quantitative information regarding populations screened for HBV and HCV, it is not possible to assess the robustness of screening activities for specific populations. The implication of this data gap can be illustrated by considering responses to the survey question about whether people living with HIV are screened for HBV and HCV. Eight countries reported screening this population for HBV, and nine, for HCV. In any of those countries, a one-time initiative that tested a very small number of HIV-positive people might have been regarded by the survey respondent as 'screening' in that population. Considering the central role of some populations in the HBV and HCV epidemics in many countries, this is an issue that warrants more in-depth research. Future studies might ask countries to report quantitative details about how screening activities for HIV-positive people, PWID and other populations of interest inform national viral hepatitis programmes.
The European Parliament's recognition of specific gaps in individual countries, including any sort of mechanism for coordinated viral hepatitis surveillance, ultimately led to the introduction of 'enhanced surveillance' for HBV and HCV in EU/EEA Member States in 2011, with national governments being requested to submit surveillance data to a common dataset. The first data submission round was completed in September 2013, and ECDC researchers published the findings in late 2014 [14, 15] . While it was recognised that the process of harmonising HBV and HCV surveillance across EU/EEA countries was far from complete, the data obtained in the first round still offered valuable insights about the region's HBV and HCV epidemics. The ECDC experience both demonstrates the feasibility of harmonisation across national surveillance systems and provides a functioning regional viral hepatitis surveillance system that might perhaps be expanded through collaboration with other stakeholders. It is thus an opportune time to explore the prospect of instituting harmonised HBV and HCV surveillance for the entire WHO European Region, which currently encompasses the 31 EU/EEA countries and 22 additional countries outside of the EU/EEA. Our study findings, by providing a snapshot of the features of some national surveillance systems outside of the EU/EEA, contributes to the evidence base that would be required to guide such an undertaking.
This study has a number of limitations in addition to those already identified. It was not designed to evaluate the quality of surveillance data collected, nor the extent to which the data collected are reliable and valid for following disease transmission and progression, but instead to describe key characteristics of surveillance systems and screening programmes. Further surveillance data analyses and surveillance system validation studies are needed to assess the utility and reliability of the current surveillance activities in the responding countries. Because of the low response rate, generalisations cannot be made about the study region as a whole, nor is it possible to draw conclusions from comparisons to other regions. Although the survey included brief definitions for many surveillancerelated terms, some terms were not defined, and survey questions may have been understood differently by respondents in different settings. Future surveys should define all terms employed.
Being restricted to using either the English or Russian language may have further affected how survey respondents understood and answered questions. Although carefully reviewed, the survey itself was not back-translated from Russian to English. Since there was no verification of information reported by country focal points, the accuracy of the data depends on whether these individuals answered all survey questions correctly. Finally, data for this study come from a survey carried out in 2012. Since that time, it is possible that the passage of the World Health Assembly's second resolution on viral hepatitis in 2014 [18] and the increasing attention given to viral hepatitis by the global public health community may have spurred some countries to make improvements to their viral hepatitis surveillance systems.
In conclusion, as momentum continues to build around the public health response to viral hepatitis at the national, regional and global levels, greater attention to national surveillance systems will be a prerequisite for obtaining suitable data to guide decision-making. This study indicates that some important components of viral hepatitis surveillance such as mandatory surveillance and the reporting of both acute and chronic HBV and HCV are in place in several European countries where little was previously known about the nature of surveillance efforts. At the same time, there is a clear need for additional research to illuminate key details about how surveillance is carried out in these and other European countries outside of the EU/EEA. The World Health Organization's first-ever global health sector strategy for viral hepatitis, adopted by the World Health Assembly on 28 May 2016, places viral hepatitis surveillance as one of the most important components of the strategic information framework, under the first of its five strategic directions: information for focused action [19] . It seems questionable whether progress under this strategy can be effectively measured in the WHO European Region without a cohesive effort to develop comprehensive and coordinated disease surveillance programmes in the Region. Our study, by providing a baseline overview of viral hepatitis surveillance and screening programmes in some European countries outside of the EU/EEA, contributes to the ECDC's work in this area and informs future plans to harmonise and enhance strategic information activities in the entire WHO European Region.
*Erratum
In the first sentence of the methods section, 'Bulgaria' was removed. This was corrected on 03 June 2016.
